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the early part of its course flows out along the arc ST, while that
which strikes during the latter part, when the bucket is quite
inclined to the axis of the jet, flows out across the portion X Y.
The effect of this prolongation of the bucket beyond the part MN
is to permit the water which strikes it just before it reaches point
E in Fig. 122 to fully act. In other words, referring to Fig. 122,
the entrance edge of the bucket describes the arc CE, but the
extreme discharge edge describes a larger arc. This permits the
use of fewer buckets on a wheel without- involving any loss. It is
not desirable to extend the part MN to the same radius because
that would make conditions less favorable when the bucket first
enters the jet.

For a high specific speed wheel the runner diameter becomes
relatively smaller for the same jet diameter and this shortens
the length of the path CE (Fig. 122). In order that all the water
may be fully utilized it is necessary to reduce the time required
for the particle of water at C to catch up with bucket B. This
can be done by reducing the pitch.

But there is evidently a limit to this for mechanical reasons,
as a certain amount of metal is necessary in order that each bucket
may be securely fastened to the rim. Furthermore, the closer the
buckets are placed together the quicker must the water dis-
charged be gotten out of the way of the following bucket. This
means that it must leave with a higher residual velocity, which
means in turn that the kinetic energy lost at discharge is greater.
This is one reason why the efficiency of an impulse wheel is
less, if the specific speed is too high. After the number of buckets
on a given wheel has been made a maximum, the only other means
of increasing the specific speed is to lengthen the buckets still
more, but this evidently soon reaches its limit.

The curve representing the end of the portion of the jet in-
tercepted by the bucket A may be drawn by plotting the path
of the tip of the bucket relative to the jet. By computing the
time necessay for bucket B to get to its extreme right hand posi-
tion and then by moving CF the distance the water would travel
in the same time interval, it is apparent whether any water
is not utilized or not, and also the amount wasted can be approxi-
mately determined.1
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